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What is claimed is: 



A single-chain multiple antigen-binding molecule comprising: 

(a) a variable domain of a heavy chain of an immunoglobulin (VH) with 
5 a first specificity (A), or functional parts thereof, 

(b) a variable domain of a light chain of an immunoglobulin (VL) with a 
second specificity (B), or functional parts thereof, 

(c) a variable domain of a heavy chain of an immunoglobulin (VH) with 
the specificity (B), or functional parts thereof, and 

10 (d) a variable domain of a light chain of an immunoglobulin (VL) with 

the specificity (A), or functional parts thereof, 
wherein the VH and VL domains are connected in the form of a VH-VL 
construct or VL-VH construct, and wherein the two VH-VL constructs are 
connected via a peptide (P). 

15 (2^ A single-chain multiple antigen-binding molecule as claimed in claim 1, 
which comprises more than two VH-VL constructs. 

L3.^ a single-chain multiple antigen-binding molecule as claimed in claim 1 . 
which consists of two VH-VL constructs. 

A single-chain multiple antigen-binding molecule as claimed in claim 1, 
20 wherein the VH-VL constructs are connected via domains with the same 

specificity. 

5. A single-chain multiple antigen-binding molecule as claimed in claims 1, 
wherein the specificities (A) and (B) are essentially identical. 

■ x 

^ ■ A single-chain multiple antigen-binding molecule as claimed in claim 1 , 
25 wherein the VH and VL domains are connected via a peptide linker (L) in 

the form of a VH-L-VL construct or VL-L-VH construct. 



7. A single-chain multiple antigen-binding molecule as claimed in claim 6, 



wherein the linker (L) is about 1-20 amino acids long. 



8^ A single-chain multiple antigen-binding molecule as claimed in claim 7, 



30 wherein the linker (L) is about 1-5 amino acids long. 

34 
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A single-chain multiple antigen-binding molecule as claimed in claim 8, 
wherein the linker (L) comprises the amino acid sequence GGGGS. 

(jO,> A single-chain multiple antigen-binding molecule as claimed in claim 1, 
wherein the peptide (P) is about 12-40 amino acids long. 

5 A single-chain multiple antigen-binding molecule as claimed in claim 10, 

wherein the peptide (P) is about 12-20 amino acids long. 

/ 12l A single-chain multiple antigen-binding molecule as claimed in claim 1 1 , 
wherein the peptide (P) is 14 amino acids long. 

As.^ A single-chain multiple antigen-binding molecule as claimed in claim 10, 
0 V — ^ vvherein the peptide (R) conipriseSjthe amino acid sequence 
GGGGSGGRASGGG^rGC^'GGSGGF^SGG^ 

14. A single-chain multiple antigen-binding molecule as claimed in claim 13, 
^ wherein the peptide (P) has an amino acid sequence selected from the 

group consisting of GGGGSGGRASGGGsJnS l-0/Vd\ ^J 
^ GGGGSGGRASGGGG^^"^ F0» nA^^J) 

15. ' A single-chain multiple antigen-binding molecule as claimed in claim 1, 

wherein said molecule further comprises an effector (E). 

16. A single-chain multiple antigen-binding molecule as claimed in claim 15, 
' wherein the effector (E) is linked to said molecule via a connector (B). 

0 17. A single-chain multiple antigen-binding molecule as claimed in claim 16, 
wherein the connector (B) comprises a protease cleavage sequence. 

18. A single-chain multiple antigen-binding molecule as claimed in claim 17, 
/ wherein the protease cleavage sequence is selected from the group 
consisting of PSA, cathepsin, plasminogen and plasminogen activator 
5 cleavage sequence. 
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19. A single-chain multiple antigen-binding molecule as claimed in claim^ 
wherein the first specificity (A) is directed against a molecule to 
analysed, and the second specificity (B) is directed again^t^n analyte. 

20. A single-chain multiple antigen-binding molecul^^ claimed in claim 19, 
wherein the analyte is selected ftom the gpeffjp consisting of a radioactive 
molecule, a fluorescent moleci/ile an^..€fn enzyme. 



10 



21. A single-chain multiple antig^\f)indind molecule as claimed in claim 15, 
wherein the first specifieify (A)ls^frected against a molecule to be 
analysed, the secpria specificity (B) is directed against another molecule 
to be analysefl^and the effector (E) is an analyte. 



22. A sin^te-chain multiple antigen-binding molecule as claimed in claim 21, 
wi^erein the analyte is selected from the group consisting of a radioactive 
lolecule, a fluorescent molecule and/or an enzyme. 

X 23. y/A single-chain multiple antigen-binding molecule as claimed in claim 1, 
15 ^ — wherein the peptide (P) further comprises a fusogenic peptide. 



20 



24. 



25 




A single-chain multiple antii 
fector 



s a fusogenic peptide. 



A single-chain multiple antigen-binding molecule as claimed in claim 1, 
wherein the first specificity (A) is directed against a target cell, and the 
second specificity (B) is directed against a vector. 



25 



A single-chain multiple antigen-binding molecule as claimed in claim 25, 
wherein the vector is selected from the group consisting of a nucleic acid, 
a cationic peptide or protein, a cationic lipid, a cationic polymer, a cationic 
porphyrin and a viral vector selected from the group consisting of an AdV, 
AAV, vaccinia, RSV, HSV, influenza and lentivirus vector. 



V27. A single-chain multiple antigen-binding molecule as claimed in claim 1, 
wherein the first specificity (A) is directed against a cell membrane. 



' 28. 



A single-chain multiple antigen-binding molecule as claimed in claim 27, 
the cell membrane is selected from the group consisting of cell membrane 
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of lymphocytes, macrophages, monocytes, granulocytes, hematopoietic 
cells, endothelial cells, smooth muscle cells, striped muscle cells, 
epithelial cells, liver cells, kidney cells, glia cells, cells of the supporting 
tissue, tumor cells and leukemia cells. 



5 / . 29-/A single-chain multiple antigen-binding molecule as claimed in claim 1, 
^—-^ wherein the first specificity (A) is directed against a protein. 



30. A single-chain multiple antigen-binding molecule as claimed in claim 291 
wherein the protein is selected from the group consisting of a protein pf 
the extracellular matrix, of the complement system, of the coagulatic 

10 system, of the kinin system, of the blood plasma, and of the suppjming 

tissue. 

31 . A single-chain multiple antigen-binding molecule as claimejzf in claim 1 , 
wherein the first specificity (A) is directed against a cytojjrfne or a 
chemokine. 



15 32. 



33. 



20 34. 



A single-chain multiple antigen-binding molecule/^s claimed in claim 1, 
wherein the first specificity (A) is directed agajnst an endogenous or 
exogenous toxin. 



A single-chain multiple antigen-bl 
wherein the first specificity (A) is 



nilin^^olecule as claimed in claim 1, 
ected\igainst a pharmaceutical. 



A single-chain multiple antio^-binding molecule as claimed in claim 33, 
wherein the pharmaceutipal is digitalis. 



35. A single-chain multjpfle antigen-binding molecule as claimed in claim 1, 
wherein the first specificity (A) is directed against a pathogen. 

36. A single-cham multiple antigen-binding molecule as claimed in claim 35, 
25 wherein the pathogen is a bacterial pathogen, a viral pathogen, or a 

parasitijc pathogen. 

37. A sirigle-chain multiple antigen-binding molecule as claimed in claim 1, 
lerein the second specificity (B) is directed against a cell membrane. 
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38. A single-chain multiple antigen-binding molecule as claimed in claim 37^ 
wherein the cell membrane is selected from the group consisting of a cell 
membrane of lymphocytes, macrophages, monocytes, and granulocytes. 



39. A single-chain multiple antigen-binding molecule as claimed in clair 
wherein the second specificity (B) is directed against a protein. 



1. 



40. A single-chain multiple antigen-binding molecule as claimed iff claim 39, 
wherein the protein is selected from the group consisting ofa protein of 
the complement system, of the coagulation system, anc^ fibrinolytic 
protein. 

10 41 . A single-chain multiple antigen-binding molecule^as claimed in claim 1 , 
wherein the second specificity (B) is directed ;^ainst a cytokine, a 
chemokine or a growth factor. 



15 



42. A single-chain multiple antigen-bimding^olecule as claimed in claim 1, 
wherein the second specificity (Bjf^Syfft^cted against an endogenous or 
exogenous toxin. 



43. A single-chain multiple antigarf-binding molecule as claimed in claim 1, 
wherein the second specificWy (B) is directed against a pharmaceutical. 

44. A single-chain multiple^ntigen-binding molecule as claimed in claim 43, 
wherein the pharmaceutical is digitalis. 

20 45. A single-chain multiple antigen-binding molecule as claimed in claim 1 , 
wherein the second specificity (B) is directed against a pathogen. 

46. A single-chau^ multiple antigen-binding molecule as claimed in claim 45, 
wherein the^pathogen is a bacterial pathogen, a viral pathogen, or a 
parasitic rathogen. 

25 47. A single-chain multiple antigen-binding molecule as claimed in claim 1 , 
wherem the second specificity (B) is directed against an enzyme that is 
able jfo convert the inactive precursor of a drug into an active, particular 
cyto/oxic drug, on the target structure. 
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48. A single-chain multiple antigen-binding molecule as claimed in claim 
wherein the second specificity (B) is directed against a peptide h9imone 
or a steroid hormone. 

49. A single-chain multiple antigen-binding molecule asjet^med in claim 1, 
5 wherein the second specificity (B) is directed §g^st a constant part of an 

immunoglobulin. 

50. A single-chain multiple antigfen^j^ding molecule as claimed in claim 1, 
wherein the second specijieliy (B) Is directed against a mediator. 

51. A single-chain nrailfiple antigen-binding molecule as claimed in claim 50, 
1 0 wherein the radiator is selected from the group consisting of the 

mediator Wstamine, serotonin, leukotrine, prostacyclin and kinin. 

52. A single-chain multiple antigen-binding molecule as claimed in claim 1, 
/herein the second specificity (B) is directed against a tumor cell. 

/ 53y^ A single-chain multiple antigen-binding molecule as claimed in claim 15, 
1 5 ^"'"^^ wherein the effector (E) is selected from the group consisting of a 

transmembrane domain, a glycophospholipid anchor, the ligand-binding 
part of a receptor, a ligand for a receptor, the receptor-binding part of a 
ligand, a peptide hormone, a cytokine, a growth factor, a growth factor 
inhibitor, a chemokine, an interferon, a mediator, a peptide acting on the 
20 circulation, an enzyme which converts an inactive precursor of a drug into 

an active drug, a protein which activates coagulation, a protein which 
inhibits coagulation, a protein which activates fibrinolysis, a protein which 
inhibits fibrinolysis, a protein which activates the complement system, a 
protein which inhibits the complement system, a constant domain of an 
25 immunoglobulin, a cytotoxic peptide, a single-chain antigen-binding 

molecule, a tumor antigen, an antigen of a pathogen, a peptide 
comprising cysteine, and a di- or multimerizing peptide. 

54. A single-chain multiple antioeg -binding molecule as cl^ imftd r.h^hxx.-fA^ 
wherein the^ffexi^teHscSn^o^^ and is selected from the group 

30 cpj:*sisfingof a bacterial antigen and a viral antigen. 
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55. A single-chain nnultiple antigen-binding molecule as claimed in claim 5v 
wherein the effector is a single-chain antigen binding molecule and is 
selected from the group consisting of a single-chain antigen binding 
molecule with single antigen binding capacity, a single-chain antigen 

5 binding molecule with double antigen binding capacity and single-/5hain 

antigen binding molecule with multiple antigen binding capacity. 

56. A recombinant nucleic acid molecule coding for a single-ch^ multiple 
antigen-binding molecule as claimed in 1 . 

57. The nucleic acid as claimed in claim 56, further compri;/ing at the 5' end a 
10 nucleotide sequence coding for a transmembrane sequence. 

58. The nucleic acid as claimed in claim 56, further pomprising at the 5' end a 
nucleotide sequence coding for a signal sequence. 



59. A nucleic acid as claimed in claim 



comprises at the 5' end an operably liaK<ed) promoter. 



15 60. A nucleic acid as claimed in cf 

comprises at the 5' end a transcru 



whWein said nucleic acid further 



, where^in said nucleic acid further 
on^astivdtor binding sequence. 



61. A nucleic acid as claimed in craim 60, wherein the activator is regulated 
cell-specifically, cell cycle-^ecifically, metabolism-specifically or by a 
drug. 

20 62. A nucleic acid as claifned in claim 59, wherein said nucleic acid farther 

comprises at the y end of the start codon the sequence GCCACC or ^ 

63. A vector coffriprising a nucleic acid as claimed in claim 56. 

64. A vector as claimed in claim 63, wherein the vector is a viral vector. 



25 65. 



/ector as claimed in claim 63, wherein the vector is a nonviral vector. 
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66. A vector as claimed in claim 65, wherein the nonviral vector is selected 
from the group consisting of a cationic lipid, a cationic polymer, a cafionic 
peptide and a cationic porphyrin. 

67. A cell comprising a nucleic acid as claimed in claim 56. 
5 68. A cell comprising a vector as claimed in claim 



10 



69. A cell as claimed in claim 67, /where^in JUrte cell is a bacterial, yeast, insect 
or mammalian cell. 

70. A cell as claimed in claim:e©r-Adajei:eij^the mammalian cell is selected 
from the group consjafing of a lymphocyte, a macrophage, a glia cell, an 
epithelial cell, aj^r cell, a kidney cell, a bone marrow cell, an endothelial 
cell, a smogtHmuscle cell, a striped muscle cell, and a fibroblast. 



71. A pradess for preparing a single-chain multiple antigen-binding molecule, 
v\oh comprises cultivating a cell as claimed in claim 67 and isolating the 
expression product where appropriate. 

15 / 722._A-ptwrTTaceutical co<ri|5K)sition comprising a single-chain multiple dnliyen^ 
binding molecule as^elaimed in claim 1. 



73. A pharmaceutical composition comprising a nucleic acid as claimed^ 
claim 56. 

74. A pharmaceutical composition comprising a vector^ claimed in claim 63. 

20 75. A pharmaceutical composition c^jSwising a cell as claimed in 67. 

76. A diagnostic aid c9PFii5nsing a single-chain multiple antigen-binding 
molecule as ctefimed in claim 19. 



77. A diagnostic aid comprising a single-chain multiple antigen-binding 
lolecule as claimed in claim 21. 



25^^^^) A method for the d 




iagnosis, prophylaxis or treatment 
autoimmune diseasgs^nflamfBertoty dlSeasesTdisorders of the blood. 
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disorders of the nervous system or infectious diseases us iDg-a c i nqlo^ 
chain mujtiEje^^ claimed in claim 1. 

A method for the diagnosis, prophylaxis or treatment of cancg 
autoimmune diseases, inflammatory diseases, disorders^ the blood, 
disorders of the nervous system or infectious diseases using a 
recombinant nucleic acid molecule as claimed Jirxlaim 56. 



10 



80. A method for the diagnosis, prophylaxis or treatment of cancer, 

autoimmune diseases, inflammatory diseases, disorders of the blood, 
disorders of the nervous systej^or infectious diseases using a vector as 
claimed in claim 63. 



81 . A method for the diagnosis, prophylaxis or treatment of cancer, 

autoimmune disuses, inflammatory diseases, disorders of the blood, 
disorders of th^ervous system or infectious diseases using a cell as 
claimed in claim 67. 



15 82. A method according to claim 72, wherein the cell is injected into a patient 
intravenously, intra-aterially, into a body cavity, into an organ or 
jbcutaneously. 
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